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Infiltration Parameters

The following discussion on HSPF model parameters applies to the use of continuous modeling
(e.g., WWHM, MGSFlood). Default model parameters that define interception, infiltration,
and movement of moisture through the soil, are based on work by the United States
Geological Survey (USGS) (Dinicola 1990, 2001) and King County (2009). Pervious areas have
been grouped into three land cover categories (forest, pasture, and lawn) and three
soil/geologic categories (till, outwash, and saturated/wetland soil) for a total of seven
cover/soil type combinations as shown in Table F.10. The combinations of soil type and land
cover are called pervious land segments or PERLNDs. Default runoff parameters for each
PERLND are summarized in Table F.11. These parameter values are used automatically by
WWHM and MGSFlood programs for each land use type. A complete description of the PERLND
parameters can be found in the HSPF User Manual (US EPA 2001). For a general discussion of
infiltration equations refer to Section F-3 — General Modeling Guidance.

Table F.10. Pervious Land Soil Type/Cover Combinations
used with HSPF Model Parameters.

Pervious Land Soil Type/Cover Combinations
Till/Forest

Till/Pasture

Till/lLawn

Outwash/Forest

Outwash/Pasture

Outwash/Lawn

A U I P

Saturated Soil/All Cover Groups

Modeling Guidance

Computational Time Step Selection

An appropriate computational time step for continuous hydrologic models depends on the
type of facility under consideration and the characteristics of the tributary watershed. In
general, the design of facilities dependent on peak discharge require a shorter time step than
facilities dependent on runoff volume. A longer time step is generally desirable to reduce the
overall simulation time provided that computational accuracy is not sacrificed. Table F.12
summarizes the allowable computational time steps for various hydrologic design
applications.

HSPF Parameter Modification

In HSPF (and MGSFlood and WWHM) pervious land categories are represented by PERLNDs and
impervious land categories are represented by IMPLNDs. The only PERLND and IMPLND
parameter values that should be adjusted by the user are LSUR (length of surface overland
flow plane in feet), SLSUR (slope of surface overland flow plane in feet/feet), and NSUR
(roughness of surface overland flow plane). The default HSPF parameter values in MGSFlood
and WWHM are appropriate for large sites that are not typical for City of Seattle projects.
Users are required to change the values for LSUR, SLSUR, and NSUR per guidance in
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ATTACHMENT 1 - DESIGN STORM DIMENSIONLESS HYETOGRAPH ORDINATES

Table 1. Dimensionless Ordinates of the Short-Duration Design Storm.
DIMENSIONLESS ORDINATES OF SHORT-DURATION DESIGN STORM
ELAPSED TIME (min) INCREMENTAL ORDINATES CUMULATIVE ORDINATES
0 0.0000 0.0000
5 0.0045 0.0045
10 0.0055 0.0100
15 0.0075 0.0175
20 0.0086 0.0261
25 0.0102 0.0363
30 0.0134 0.0497
35 0.0173 0.0670
40 0.0219 0.0889
45 0.0272 0.1161
50 0.0331 0.1492
55 0.0364 0.1856
60 0.0434 0.2290
65 0.0553 0.2843
70 0.0659 0.3502
75 0.1200 0.4702
80 0.1900 0.6602
85 0.1000 0.7602
90 0.0512 0.8114
95 0.0472 0.8586
100 0.0398 0.8984
105 0.0301 0.9285
110 0.0244 0.9529
115 0.0195 0.9724
120 0.0153 0.9877
125 0.0125 1.0002
130 0.0096 1.0098
135 0.0077 1.0175
140 0.0068 1.0243
145 0.0062 1.0305
150 0.0056 1.0361
155 0.0050 1.0411
160 0.0044 1.0455
165 0.0038 1.0493
170 0.0032 1.0525
175 0.0026 1.0551
180 0.0020 1.0571
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Table 2. Dimensionless Ordinates of the Intermediate-Duration Design Storm.
DIMENSIONLESS ORDINATES OF INTERMEDIATE-DURATION DESIGN STORM
ELAPSED | INCRM SUM ELAPSED INRM SUM ELAPSED | INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE
0.00 0.0000 0.0000 6.17 0.0118 0.1972 12.17 0.0210 1.1731
0.17 0.0020 0.0020 6.33 0.0123 0.2095 12.33 0.0201 1.1932
0.33 0.0020 0.0040 6.50 0.0129 0.2224 12.50 0.0193 1.2125
0.50 0.0020 0.0060 6.67 0.0136 0.2360 12.67 0.0184 1.2309
0.67 0.0020 0.0080 6.83 0.0142 0.2502 12.83 0.0176 1.2485
0.83 0.0020 0.0100 7.00 0.0150 0.2652 13.00 0.0168 1.2653
1.00 0.0021 0.0121 717 0.0163 0.2815 13.17 0.0154 1.2807
1.17 0.0021 0.0142 7.33 0.0171 0.2986 13.33 0.0147 1.2954
1.33 0.0021 0.0163 7.50 0.0180 0.3166 13.50 0.0140 1.3094
1.50 0.0021 0.0184 7.67 0.0188 0.3354 13.67 0.0132 1.3226
1.67 0.0021 0.0205 7.83 0.0197 0.3551 13.83 0.0127 1.3353
1.83 0.0022 0.0227 8.00 0.0205 0.3756 14.00 0.0121 1.3474
2.00 0.0022 0.0249 8.17 0.0215 0.3971 14.17 0.0116 1.3590
217 0.0023 0.0272 8.33 0.0224 0.4195 14.33 0.0113 1.3703
2.33 0.0023 0.0295 8.50 0.0229 0.4424 14.50 0.0111 1.3814
2.50 0.0024 0.0319 8.67 0.0232 0.4656 14.67 0.0109 1.3923
2.67 0.0025 0.0344 8.83 0.0237 0.4893 14.83 0.0107 1.4030
2.83 0.0028 0.0372 9.00 0.0257 0.5150 15.00 0.0105 1.4135
3.00 0.0030 0.0402 9.17 0.0290 0.5440 15.17 0.0103 1.4238
3.17 0.0034 0.0436 9.33 0.0320 0.5760 15.33 0.0098 1.4336
3.33 0.0038 0.0474 9.50 0.0338 0.6098 15.50 0.0093 1.4429
3.50 0.0042 0.0516 9.67 0.0349 0.6447 15.67 0.0085 1.4514
3.67 0.0046 0.0562 9.83 0.0411 0.6858 15.83 0.0078 1.4592
3.83 0.0054 0.0616 10.00 0.0540 0.7398 16.00 0.0070 1.4662
4.00 0.0062 0.0678 10.17 0.0760 0.8158 16.17 0.0062 1.4724
4.17 0.0070 0.0748 10.33 0.0470 0.8628 16.33 0.0054 1.4778
4.33 0.0079 0.0827 10.50 0.0372 0.9000 16.50 0.0049 1.4827
4.50 0.0085 0.0912 10.67 0.0347 0.9347 16.67 0.0044 1.4871
4.67 0.0090 0.1002 10.83 0.0337 0.9684 16.83 0.0039 1.4910
4.83 0.0095 0.1097 11.00 0.0330 1.0014 17.00 0.0035 1.4945
5.00 0.0100 0.1197 11.17 0.0308 1.0322 17.17 0.0032 1.4977
5.17 0.0104 0.1301 11.33 0.0269 1.0591 17.33 0.0029 1.5006
5.33 0.0107 0.1408 11.50 0.0247 1.0838 17.50 0.0026 1.5032
5.50 0.0109 0.1517 11.67 0.0237 1.1075 17.67 0.0024 1.5056
5.67 0.0110 0.1627 11.83 0.0228 1.1303 17.83 0.0024 1.5080
5.83 0.0113 0.1740 12.00 0.0218 1.1521 18.00 0.0023 1.5103
6.00 0.0114 0.1854
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Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Table 3. Dimensionless Ordinates of Front-Loaded Long-Duration Design Storm.
DIMENSIONLESS ORDINATES OF INTERMEDIATE-DURATION DESIGN STORM
ELAPSED | INCRM SUM ELAPSED INRM SUM ELAPSED | INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE

0.00 0.0000 0.0000 717 0.0018 0.0569 14.17 0.0072 0.2570
0.17 0.0001 0.0001 7.33 0.0019 0.0588 14.33 0.0073 0.2643
0.33 0.0003 0.0004 7.50 0.0019 0.0607 14.50 0.0074 0.2717
0.50 0.0005 0.0009 7.67 0.0020 0.0627 14.67 0.0075 0.2792
0.67 0.0007 0.0016 7.83 0.0022 0.0649 14.83 0.0076 0.2868
0.83 0.0009 0.0025 8.00 0.0024 0.0673 15.00 0.0077 0.2945
1.00 0.0010 0.0035 8.17 0.0026 0.0699 15.17 0.0078 0.3023
1.17 0.0011 0.0046 8.33 0.0028 0.0727 15.33 0.0078 0.3101
1.33 0.0012 0.0058 8.50 0.0030 0.0757 15.50 0.0078 0.3179
1.50 0.0013 0.0071 8.67 0.0032 0.0789 15.67 0.0079 0.3258
1.67 0.0013 0.0084 8.83 0.0034 0.0823 15.83 0.0079 0.3337
1.83 0.0013 0.0097 9.00 0.0036 0.0859 16.00 0.0079 0.3416
2.00 0.0013 0.0110 9.17 0.0038 0.0897 16.17 0.0081 0.3497
217 0.0013 0.0123 9.33 0.0040 0.0937 16.33 0.0082 0.3579
2.33 0.0013 0.0136 9.50 0.0042 0.0979 16.50 0.0082 0.3661
2.50 0.0014 0.0150 9.67 0.0045 0.1024 16.67 0.0093 0.3754
2.67 0.0014 0.0164 9.83 0.0047 0.1071 16.83 0.0099 0.3853
2.83 0.0014 0.0178 10.00 0.0048 0.1119 17.00 0.0102 0.3955
3.00 0.0014 0.0192 10.17 0.0049 0.1168 17.17 0.0104 0.4059
3.17 0.0014 0.0206 10.33 0.0049 0.1217 17.33 0.0107 0.4166
3.33 0.0014 0.0220 10.50 0.0049 0.1266 17.50 0.0114 0.4280
3.50 0.0014 0.0234 10.67 0.0050 0.1316 17.67 0.0118 0.4398
3.67 0.0014 0.0248 10.83 0.0051 0.1367 17.83 0.0142 0.4540
3.83 0.0014 0.0262 11.00 0.0051 0.1418 18.00 0.0220 0.4760
4.00 0.0014 0.0276 11.17 0.0053 0.1471 18.17 0.0290 0.5050
4.17 0.0014 0.0290 11.33 0.0053 0.1524 18.33 0.0160 0.5210
4.33 0.0015 0.0305 11.50 0.0054 0.1578 18.50 0.0127 0.5337
4.50 0.0015 0.0320 11.67 0.0054 0.1632 18.67 0.0116 0.5453
4.67 0.0015 0.0335 11.83 0.0054 0.1686 18.83 0.0110 0.5563
4.83 0.0015 0.0350 12.00 0.0055 0.1741 19.00 0.0106 0.5669
5.00 0.0015 0.0365 12.17 0.0055 0.1796 19.17 0.0102 0.5771
5.17 0.0015 0.0380 12.33 0.0056 0.1852 19.33 0.0096 0.5867
5.33 0.0015 0.0395 12.50 0.0057 0.1909 19.50 0.0082 0.5949
5.50 0.0015 0.0410 12.67 0.0058 0.1967 19.67 0.0082 0.6031
5.67 0.0015 0.0425 12.83 0.0060 0.2027 19.83 0.0082 0.6113
5.83 0.0015 0.0440 13.00 0.0062 0.2089 20.00 0.0081 0.6194
6.00 0.0015 0.0455 13.17 0.0064 0.2153 20.17 0.0080 0.6274
6.17 0.0015 0.0470 13.33 0.0066 0.2219 20.33 0.0079 0.6353
6.33 0.0015 0.0485 13.50 0.0068 0.2287 20.50 0.0079 0.6432
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Table 3 (continued). Dimensionless Ordinates of
Front-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF INTERMEDIATE-DURATION DESIGN STORM
ELAPSED INCRM SUM ELAPSED INRM SUM ELAPSED INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE ] TIME (Hr) | ORDINATE | ORDINATE

6.50 0.0016 0.0501 13.67 0.0069 0.2356 20.67 0.0078 0.6510
6.67 0.0016 0.0517 13.83 0.0070 0.2426 20.83 0.0078 0.6588
6.83 0.0017 0.0534 14.00 0.0072 0.2498 21.00 0.0077 0.6665
7.00 0.0017 0.0551

21.17 0.0077 0.6742 30.17 0.0050 1.0069 39.17 0.0000 1.0984
21.33 0.0077 0.6819 30.33 0.0049 1.0118 39.33 0.0000 1.0984
21.50 0.0077 0.6896 30.50 0.0049 1.0167 39.50 0.0000 1.0984
21.67 0.0076 0.6972 30.67 0.0049 1.0216 39.67 0.0000 1.0984
21.83 0.0075 0.7047 30.83 0.0049 1.0265 39.83 0.0000 1.0984
22.00 0.0075 0.7122 31.00 0.0048 1.0313 40.00 0.0000 1.0984
2217 0.0074 0.7196 31.17 0.0048 1.0361 40.17 0.0000 1.0984
22.33 0.0074 0.7270 31.33 0.0048 1.0409 40.33 0.0000 1.0984
22.50 0.0073 0.7343 31.50 0.0047 1.0456 40.50 0.0000 1.0984
22.67 0.0073 0.7416 31.67 0.0046 1.0502 40.67 0.0000 1.0984
22.83 0.0073 0.7489 31.83 0.0045 1.0547 40.83 0.0000 1.0984
23.00 0.0072 0.7561 32.00 0.0044 1.0591 41.00 0.0000 1.0984
23.17 0.0072 0.7633 3217 0.0043 1.0634 41.17 0.0000 1.0984
23.33 0.0072 0.7705 32.33 0.0042 1.0676 41.33 0.0000 1.0984
23.50 0.0071 0.7776 32.50 0.0041 1.0717 41.50 0.0000 1.0984
23.67 0.0071 0.7847 32.67 0.0039 1.0756 41.67 0.0000 1.0984
23.83 0.0070 0.7917 32.83 0.0038 1.0794 41.83 0.0000 1.0984
24.00 0.0070 0.7987 33.00 0.0037 1.0831 42.00 0.0000 1.0984
2417 0.0069 0.8056 33.17 0.0033 1.0864 4217 0.0000 1.0984
24.33 0.0068 0.8124 33.33 0.0029 1.0893 42.33 0.0000 1.0984
24.50 0.0067 0.8191 33.50 0.0025 1.0918 42.50 0.0000 1.0984
24.67 0.0067 0.8258 33.67 0.0021 1.0939 42.67 0.0000 1.0984
24.83 0.0066 0.8324 33.83 0.0017 1.0956 42.83 0.0000 1.0984
25.00 0.0065 0.8389 34.00 0.0013 1.0969 43.00 0.0000 1.0984
25.17 0.0062 0.8451 34.17 0.0009 1.0978 43.17 0.0000 1.0984
25.33 0.0062 0.8513 34.33 0.0005 1.0983 43.33 0.0000 1.0984
25.50 0.0060 0.8573 34.50 0.0001 1.0984 43.50 0.0000 1.0984
25.67 0.0059 0.8632 34.67 0.0000 1.0984 43.67 0.0000 1.0984
25.83 0.0059 0.8691 34.83 0.0000 1.0984 43.83 0.0000 1.0984
26.00 0.0058 0.8749 35.00 0.0000 1.0984 44.00 0.0000 1.0984
26.17 0.0057 0.8806 35.17 0.0000 1.0984 4417 0.0000 1.0984
26.33 0.0056 0.8862 35.33 0.0000 1.0984 44.33 0.0000 1.0984
26.50 0.0055 0.8917 35.50 0.0000 1.0984 44.50 0.0000 1.0984
26.67 0.0055 0.8972 35.67 0.0000 1.0984 44.67 0.0000 1.0984
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Appendix F - Hydrologic Analysis and Design

Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Table 3 (continued). Dimensionless Ordinates of

Front-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF INTERMEDIATE-DURATION DESIGN STORM
ELAPSED INCRM SUMm ELAPSED INRM SUMm ELAPSED INCRM SUMm
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE ] TIME (Hr) | ORDINATE | ORDINATE

26.83 0.0055 0.9027 35.83 0.0000 1.0984 44.83 0.0000 1.0984
27.00 0.0055 0.9082 36.00 0.0000 1.0984 45.00 0.0000 1.0984
2717 0.0054 0.9136 36.17 0.0000 1.0984 4517 0.0000 1.0984
27.33 0.0054 0.9190 36.33 0.0000 1.0984 45.33 0.0000 1.0984
27.50 0.0054 0.9244 36.50 0.0000 1.0984 45.50 0.0000 1.0984
27.67 0.0053 0.9297 36.67 0.0000 1.0984 45.67 0.0000 1.0984
27.83 0.0053 0.9350 36.83 0.0000 1.0984 45.83 0.0000 1.0984
28.00 0.0053 0.9403 37.00 0.0000 1.0984 46.00 0.0000 1.0984
28.17 0.0053 0.9456 37.17 0.0000 1.0984 46.17 0.0000 1.0984
28.33 0.0052 0.9508 37.33 0.0000 1.0984 46.33 0.0000 1.0984
28.50 0.0052 0.9560 37.50 0.0000 1.0984 46.50 0.0000 1.0984
28.67 0.0052 0.9612 37.67 0.0000 1.0984 46.67 0.0000 1.0984
28.83 0.0052 0.9664 37.83 0.0000 1.0984 46.83 0.0000 1.0984
29.00 0.0052 0.9716 38.00 0.0000 1.0984 47.00 0.0000 1.0984
29.17 0.0051 0.9767 38.17 0.0000 1.0984 47.17 0.0000 1.0984
29.33 0.0051 0.9818 38.33 0.0000 1.0984 47.33 0.0000 1.0984
29.50 0.0051 0.9869 38.50 0.0000 1.0984 47.50 0.0000 1.0984
29.67 0.0050 0.9919 38.67 0.0000 1.0984 47.67 0.0001 1.0985
29.83 0.0050 0.9969 38.83 0.0000 1.0984 47.83 0.0002 1.0987
30.00 0.0050 1.0019 39.00 0.0000 1.0984 48.00 0.0003 1.0990
48.17 0.0004 1.0994 56.17 0.0026 1.2422
48.33 0.0005 1.0999 56.33 0.0024 1.2446
48.50 0.0006 1.1005 56.50 0.0023 1.2469
48.67 0.0007 1.1012 56.67 0.0023 1.2492
48.83 0.0007 1.1019 56.83 0.0022 1.2514
49.00 0.0007 1.1026 57.00 0.0021 1.2535
49.17 0.0007 1.1033 57.17 0.0019 1.2554
49.33 0.0007 1.1040 57.33 0.0017 1.2571
49.50 0.0007 1.1047 57.50 0.0016 1.2587
49.67 0.0007 1.1054 57.67 0.0015 1.2602
49.83 0.0007 1.1061 57.83 0.0015 1.2617
50.00 0.0007 1.1068 58.00 0.0015 1.2632
50.17 0.0007 1.1075 58.17 0.0015 1.2647
50.33 0.0008 1.1083 58.33 0.0015 1.2662
50.50 0.0009 1.1092 58.50 0.0015 1.2677
50.67 0.0010 1.1102 58.67 0.0014 1.2691
50.83 0.0011 1.1113 58.83 0.0014 1.2705
51.00 0.0012 1.1125 59.00 0.0013 1.2718
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Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates Appendix F - Hydrologic Analysis and Design

Table 3 (continued). Dimensionless Ordinates of
Front-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF INTERMEDIATE-DURATION DESIGN STORM
ELAPSED INCRM SUM ELAPSED INRM SUM ELAPSED INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE ] TIME (Hr) | ORDINATE | ORDINATE

51.17 0.0013 1.1138 59.17 0.0013 1.2731
51.33 0.0014 1.1152 59.33 0.0012 1.2743
51.50 0.0014 1.1166 59.50 0.0012 1.2755
51.67 0.0014 1.1180 59.67 0.0011 1.2766
51.83 0.0014 1.1194 59.83 0.0010 1.2776
52.00 0.0015 1.1209 60.00 0.0009 1.2785
52.17 0.0016 1.1225 60.17 0.0009 1.2794
52.33 0.0018 1.1243 60.33 0.0008 1.2802
52.50 0.0020 1.1263 60.50 0.0008 1.2810
52.67 0.0021 1.1284 60.67 0.0007 1.2817
52.83 0.0023 1.1307 60.83 0.0007 1.2824
53.00 0.0023 1.1330 61.00 0.0007 1.2831
53.17 0.0024 1.1354 61.17 0.0007 1.2838
53.33 0.0026 1.1380 61.33 0.0007 1.2845
53.50 0.0028 1.1408 61.50 0.0007 1.2852
53.67 0.0032 1.1440 61.67 0.0007 1.2859
53.83 0.0039 1.1479 61.83 0.0007 1.2866
54.00 0.0048 1.1527 62.00 0.0007 1.2873
54 .17 0.0056 1.1583 62.17 0.0007 1.2880
54.33 0.0076 1.1659 62.33 0.0007 1.2887
54.50 0.0096 1.1755 62.50 0.0007 1.2894
54.67 0.0133 1.1888 62.67 0.0006 1.2900
54.83 0.0133 1.2021 62.83 0.0005 1.2905
55.00 0.0096 1.2117 63.00 0.0004 1.2909
55.17 0.0076 1.2193 63.17 0.0003 1.2912
55.33 0.0056 1.2249 63.33 0.0002 1.2914
55.50 0.0048 1.2297 63.50 0.0001 1.2915
55.67 0.0039 1.2336 63.67 0.0000 1.2915
55.83 0.0032 1.2368 63.83 0.0000 1.2915
56.00 0.0028 1.2396 64.00 0.0000 1.2915
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Appendix F - Hydrologic Analysis and Design

Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Table 4. Dimensionless Ordinates of Back-Loaded Long-Duration Design Storm.
DIMENSIONLESS ORDINATES OF BACK-LOADED LONG-DURATION DESIGN STORM
ELAPSED | INCRM SUM ELAPSED | INCRM SUM ELAPSED | INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE
0.00 0.0000 0.0000 8.17 0.0039 0.1352 16.17 0.0000 0.1931
0.17 0.0001 0.0001 8.33 0.0032 0.1384 16.33 0.0000 0.1931
0.33 0.0002 0.0003 8.50 0.0028 0.1412 16.50 0.0000 0.1931
0.50 0.0003 0.0006 8.67 0.0026 0.1438 16.67 0.0000 0.1931
0.67 0.0004 0.0010 8.83 0.0024 0.1462 16.83 0.0000 0.1931
0.83 0.0005 0.0015 9.00 0.0023 0.1485 17.00 0.0000 0.1931
1.00 0.0006 0.0021 9.17 0.0023 0.1508 1717 0.0000 0.1931
1.17 0.0007 0.0028 9.33 0.0022 0.1530 17.33 0.0000 0.1931
1.33 0.0007 0.0035 9.50 0.0021 0.1551 17.50 0.0000 0.1931
1.50 0.0007 0.0042 9.67 0.0019 0.1570 17.67 0.0000 0.1931
1.67 0.0007 0.0049 9.83 0.0017 0.1587 17.83 0.0000 0.1931
1.83 0.0007 0.0056 10.00 0.0016 0.1603 18.00 0.0000 0.1931
2.00 0.0007 0.0063 10.17 0.0015 0.1618 18.17 0.0000 0.1931
217 0.0007 0.0070 10.33 0.0015 0.1633 18.33 0.0000 0.1931
2.33 0.0007 0.0077 10.50 0.0015 0.1648 18.50 0.0000 0.1931
2.50 0.0007 0.0084 10.67 0.0015 0.1663 18.67 0.0000 0.1931
2.67 0.0007 0.0091 10.83 0.0015 0.1678 18.83 0.0000 0.1931
2.83 0.0008 0.0099 11.00 0.0015 0.1693 19.00 0.0000 0.1931
3.00 0.0009 0.0108 11.17 0.0014 0.1707 19.17 0.0000 0.1931
3.17 0.0010 0.0118 11.33 0.0014 0.1721 19.33 0.0000 0.1931
3.33 0.0011 0.0129 11.50 0.0013 0.1734 19.50 0.0000 0.1931
3.50 0.0012 0.0141 11.67 0.0013 0.1747 19.67 0.0000 0.1931
3.67 0.0013 0.0154 11.83 0.0012 0.1759 19.83 0.0000 0.1931
3.83 0.0014 0.0168 12.00 0.0012 0.1771 20.00 0.0000 0.1931
4.00 0.0014 0.0182 12.17 0.0011 0.1782 20.17 0.0000 0.1931
4.17 0.0014 0.0196 12.33 0.0010 0.1792 20.33 0.0000 0.1931
4.33 0.0014 0.0210 12.50 0.0009 0.1801 20.50 0.0000 0.1931
4.50 0.0015 0.0225 12.67 0.0009 0.1810 20.67 0.0000 0.1931
4.67 0.0016 0.0241 12.83 0.0008 0.1818 20.83 0.0000 0.1931
4.83 0.0018 0.0259 13.00 0.0008 0.1826 21.00 0.0000 0.1931
5.00 0.0020 0.0279 13.17 0.0007 0.1833 21.17 0.0000 0.1931
5.17 0.0021 0.0300 13.33 0.0007 0.1840 21.33 0.0000 0.1931
5.33 0.0023 0.0323 13.50 0.0007 0.1847 21.50 0.0000 0.1931
5.50 0.0023 0.0346 13.67 0.0007 0.1854 21.67 0.0000 0.1931
5.67 0.0024 0.0370 13.83 0.0007 0.1861 21.83 0.0000 0.1931
5.83 0.0026 0.0396 14.00 0.0007 0.1868 22.00 0.0000 0.1931
6.00 0.0028 0.0424 14.17 0.0007 0.1875 2217 0.0000 0.1931
6.17 0.0032 0.0456 14.33 0.0007 0.1882 22.33 0.0000 0.1931
6.33 0.0039 0.0495 14.50 0.0007 0.1889 22.50 0.0000 0.1931
6.50 0.0048 0.0543 14.67 0.0007 0.1896 22.67 0.0000 0.1931
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Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Appendix F - Hydrologic Analysis and Design

Table 4 (continued). Dimensionless Ordinates of Back-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF BACK-LOADED LONG-DURATION DESIGN STORM

ELAPSED INCRM SUMm ELAPSED INCRM SUM ELAPSED INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE
6.67 0.0056 0.0599 14.83 0.0007 0.1903 22.83 0.0000 0.1931
6.83 0.0076 0.0675 15.00 0.0007 0.1910 23.00 0.0000 0.1931
7.00 0.0096 0.0771 15.17 0.0006 0.1916 23.17 0.0000 0.1931
7.17 0.0133 0.0904 15.33 0.0005 0.1921 23.33 0.0000 0.1931
7.33 0.0133 0.1037 15.50 0.0004 0.1925 23.50 0.0000 0.1931
7.50 0.0096 0.1133 15.67 0.0003 0.1928 23.67 0.0000 0.1931
7.67 0.0076 0.1209 15.83 0.0002 0.1930 23.83 0.0000 0.1931
7.83 0.0056 0.1265 16.00 0.0001 0.1931 24.00 0.0000 0.1931

8.00 0.0048 0.1313

24.17 0.0000 0.1931 32.17 0.0014 0.2137 40.17 0.0053 0.3402
24.33 0.0000 0.1931 32.33 0.0014 0.2151 40.33 0.0053 0.3455
24.50 0.0000 0.1931 32.50 0.0014 0.2165 40.50 0.0054 0.3509
24.67 0.0000 0.1931 32.67 0.0014 0.2179 40.67 0.0054 0.3563
24.83 0.0000 0.1931 32.83 0.0014 0.2193 40.83 0.0054 0.3617
25.00 0.0000 0.1931 33.00 0.0014 0.2207 41.00 0.0055 0.3672
2517 0.0000 0.1931 33.17 0.0014 0.2221 41.17 0.0055 0.3727
25.33 0.0000 0.1931 33.33 0.0015 0.2236 41.33 0.0056 0.3783
25.50 0.0000 0.1931 33.50 0.0015 0.2251 41.50 0.0057 0.3840
25.67 0.0000 0.1931 33.67 0.0015 0.2266 41.67 0.0058 0.3898
25.83 0.0000 0.1931 33.83 0.0015 0.2281 41.83 0.0060 0.3958
26.00 0.0000 0.1931 34.00 0.0015 0.2296 42.00 0.0062 0.4020
26.17 0.0000 0.1931 34.17 0.0015 0.2311 4217 0.0064 0.4084
26.33 0.0000 0.1931 34.33 0.0015 0.2326 42.33 0.0066 0.4150
26.50 0.0000 0.1931 34.50 0.0015 0.2341 42.50 0.0068 0.4218
26.67 0.0000 0.1931 34.67 0.0015 0.2356 42.67 0.0069 0.4287
26.83 0.0000 0.1931 34.83 0.0015 0.2371 42.83 0.0070 0.4357
27.00 0.0000 0.1931 35.00 0.0015 0.2386 43.00 0.0072 0.4429
2717 0.0000 0.1931 35.17 0.0015 0.2401 43.17 0.0072 0.4501
27.33 0.0000 0.1931 35.33 0.0015 0.2416 43.33 0.0073 0.4574
27.50 0.0000 0.1931 35.50 0.0016 0.2432 43.50 0.0074 0.4648
27.67 0.0000 0.1931 35.67 0.0016 0.2448 43.67 0.0075 0.4723
27.83 0.0000 0.1931 35.83 0.0017 0.2465 43.83 0.0076 0.4799
28.00 0.0000 0.1931 36.00 0.0017 0.2482 44.00 0.0077 0.4876
28.17 0.0000 0.1931 36.17 0.0018 0.2500 4417 0.0078 0.4954
28.33 0.0000 0.1931 36.33 0.0019 0.2519 44.33 0.0078 0.5032
28.50 0.0000 0.1931 36.50 0.0019 0.2538 44.50 0.0078 0.5110
28.67 0.0000 0.1931 36.67 0.0020 0.2558 44.67 0.0079 0.5189
28.83 0.0000 0.1931 36.83 0.0022 0.2580 44.83 0.0079 0.5268
29.00 0.0000 0.1931 37.00 0.0024 0.2604 45.00 0.0079 0.5347
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Appendix F - Hydrologic Analysis and Design

Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Table 4 (continued). Dimensionless Ordinates of Back-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF BACK-LOADED LONG-DURATION DESIGN STORM
ELAPSED INCRM SumMm ELAPSED INCRM SUM ELAPSED INCRM SUMm
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE

29.17 0.0001 0.1932 37.17 0.0026 0.2630 45.17 0.0081 0.5428
29.33 0.0003 0.1935 37.33 0.0028 0.2658 45.33 0.0082 0.5510
29.50 0.0005 0.1940 37.50 0.0030 0.2688 45.50 0.0082 0.5592
29.67 0.0007 0.1947 37.67 0.0032 0.2720 45.67 0.0093 0.5685
29.83 0.0009 0.1956 37.83 0.0034 0.2754 45.83 0.0099 0.5784
30.00 0.0010 0.1966 38.00 0.0036 0.2790 46.00 0.0102 0.5886
30.17 0.0011 0.1977 38.17 0.0038 0.2828 46.17 0.0104 0.5990
30.33 0.0012 0.1989 38.33 0.0040 0.2868 46.33 0.0107 0.6097
30.50 0.0013 0.2002 38.50 0.0042 0.2910 46.50 0.0114 0.6211
30.67 0.0013 0.2015 38.67 0.0045 0.2955 46.67 0.0118 0.6329
30.83 0.0013 0.2028 38.83 0.0047 0.3002 46.83 0.0142 0.6471
31.00 0.0013 0.2041 39.00 0.0048 0.3050 47.00 0.0220 0.6691
31.17 0.0013 0.2054 39.17 0.0049 0.3099 47.17 0.0290 0.6981
31.33 0.0013 0.2067 39.33 0.0049 0.3148 47.33 0.0160 0.7141
31.50 0.0014 0.2081 39.50 0.0049 0.3197 47.50 0.0127 0.7268
31.67 0.0014 0.2095 39.67 0.0050 0.3247 47.67 0.0116 0.7384
31.83 0.0014 0.2109 39.83 0.0051 0.3298 47.83 0.0110 0.7494
32.00 0.0014 0.2123 40.00 0.0051 0.3349 48.00 0.0106 0.7600
48.17 0.0102 0.7702 56.17 0.0054 1.1067
48.33 0.0096 0.7798 56.33 0.0054 1.1121
48.50 0.0082 0.7880 56.50 0.0054 1.1175
48.67 0.0082 0.7962 56.67 0.0053 1.1228
48.83 0.0082 0.8044 56.83 0.0053 1.1281
49.00 0.0081 0.8125 57.00 0.0053 1.1334
49.17 0.0080 0.8205 57.17 0.0053 1.1387
49.33 0.0079 0.8284 57.33 0.0052 1.1439
49.50 0.0079 0.8363 57.50 0.0052 1.1491
49.67 0.0078 0.8441 57.67 0.0052 1.1543
49.83 0.0078 0.8519 57.83 0.0052 1.1595
50.00 0.0077 0.8596 58.00 0.0052 1.1647
50.17 0.0077 0.8673 58.17 0.0051 1.1698
50.33 0.0077 0.8750 58.33 0.0051 1.1749
50.50 0.0077 0.8827 58.50 0.0051 1.1800
50.67 0.0076 0.8903 58.67 0.0050 1.1850
50.83 0.0075 0.8978 58.83 0.0050 1.1900
51.00 0.0075 0.9053 59.00 0.0050 1.1950
51.17 0.0074 0.9127 59.17 0.0050 1.2000
51.33 0.0074 0.9201 59.33 0.0049 1.2049
51.50 0.0073 0.9274 59.50 0.0049 1.2098
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Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Appendix F - Hydrologic Analysis and Design

Table 4 (continued). Dimensionless Ordinates of Back-Loaded Long-Duration Design Storm.

DIMENSIONLESS ORDINATES OF BACK-LOADED LONG-DURATION DESIGN STORM
ELAPSED INCRM SUMm ELAPSED INCRM SumMm ELAPSED INCRM SumMm
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) [ ORDINATE | ORDINATE § TIME (Hr) | ORDINATE | ORDINATE

51.67 0.0073 0.9347 59.67 0.0049 1.2147
51.83 0.0073 0.9420 59.83 0.0049 1.2196
52.00 0.0072 0.9492 60.00 0.0048 1.2244
52.17 0.0072 0.9564 60.17 0.0048 1.2292
52.33 0.0072 0.9636 60.33 0.0048 1.2340
52.50 0.0071 0.9707 60.50 0.0047 1.2387
52.67 0.0071 0.9778 60.67 0.0046 1.2433
52.83 0.0070 0.9848 60.83 0.0045 1.2478
53.00 0.0070 0.9918 61.00 0.0044 1.2522
53.17 0.0069 0.9987 61.17 0.0043 1.2565
53.33 0.0068 1.0055 61.33 0.0042 1.2607
53.50 0.0067 1.0122 61.50 0.0041 1.2648
53.67 0.0067 1.0189 61.67 0.0039 1.2687
53.83 0.0066 1.0255 61.83 0.0038 1.2725
54.00 0.0065 1.0320 62.00 0.0037 1.2762
54.17 0.0062 1.0382 62.17 0.0033 1.2795
54.33 0.0062 1.0444 62.33 0.0029 1.2824
54.50 0.0060 1.0504 62.50 0.0025 1.2849
54.67 0.0059 1.0563 62.67 0.0021 1.2870
54.83 0.0059 1.0622 62.83 0.0017 1.2887
55.00 0.0058 1.0680 63.00 0.0013 1.2900
55.17 0.0057 1.0737 63.17 0.0009 1.2909
55.33 0.0056 1.0793 63.33 0.0005 1.2914
55.50 0.0055 1.0848 63.50 0.0001 1.2915
55.67 0.0055 1.0903 63.67 0.0000 1.2915
55.83 0.0055 1.0958 63.83 0.0000 1.2915
56.00 0.0055 1.1013 64.00 0.0000 1.2915
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Appendix F - Hydrologic Analysis and Design Attachment 1 - Design Storm Dimensionless Hyetograph Ordinates

Table 5. Dimensionless Ordinates of 24-Hour Design Storm.
DIMENSIONLESS ORDINATES OF 24-HOUR DESIGN STORM
ELAPSED INCRM SUM ELAPSED INCRM SUM ELAPSED INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE
0.00 0.0000 0.0000 717 0.0080 0.2596 14.17 0.0072 0.6769
0.17 0.0036 0.0036 7.33 0.0082 0.2678 14.33 0.0072 0.6841
0.33 0.0038 0.0074 7.50 0.0084 0.2762 14.50 0.0072 0.6913
0.50 0.0040 0.0114 7.67 0.0088 0.2850 14.67 0.0071 0.6984
0.67 0.0042 0.0156 7.83 0.0093 0.2943 14.83 0.0071 0.7055
0.83 0.0045 0.0201 8.00 0.0099 0.3042 15.00 0.0070 0.7125
1.00 0.0047 0.0248 8.17 0.0102 0.3144 15.17 0.0070 0.7195
1.17 0.0048 0.0296 8.33 0.0104 0.3248 15.33 0.0069 0.7264
1.33 0.0049 0.0345 8.50 0.0107 0.3355 15.50 0.0068 0.7332
1.50 0.0049 0.0394 8.67 0.0114 0.3469 15.67 0.0067 0.7399
1.67 0.0049 0.0443 8.83 0.0127 0.3596 15.83 0.0066 0.7465
1.83 0.0050 0.0493 9.00 0.0142 0.3738 16.00 0.0065 0.7530
2.00 0.0051 0.0544 9.17 0.0220 0.3958 16.17 0.0064 0.7594
217 0.0051 0.0595 9.33 0.0290 0.4248 16.33 0.0063 0.7657
2.33 0.0053 0.0648 9.50 0.0160 0.4408 16.50 0.0062 0.7719
2.50 0.0053 0.0701 9.67 0.0127 0.4535 16.67 0.0060 0.7779
2.67 0.0054 0.0755 9.83 0.0116 0.4651 16.83 0.0059 0.7838
2.83 0.0054 0.0809 10.00 0.0110 0.4761 17.00 0.0059 0.7897
3.00 0.0054 0.0863 10.17 0.0106 0.4867 17.17 0.0058 0.7955
3.17 0.0055 0.0918 10.33 0.0102 0.4969 17.33 0.0057 0.8012
3.33 0.0055 0.0973 10.50 0.0096 0.5065 17.50 0.0056 0.8068
3.50 0.0056 0.1029 10.67 0.0089 0.5154 17.67 0.0055 0.8123
3.67 0.0057 0.1086 10.83 0.0085 0.5239 17.83 0.0055 0.8178
3.83 0.0058 0.1144 11.00 0.0083 0.5322 18.00 0.0055 0.8233
4.00 0.0060 0.1204 11.17 0.0082 0.5404 18.17 0.0055 0.8288
4.17 0.0062 0.1266 11.33 0.0081 0.5485 18.33 0.0054 0.8342
4.33 0.0064 0.1330 11.50 0.0080 0.5565 18.50 0.0054 0.8396
4.50 0.0066 0.1396 11.67 0.0079 0.5644 18.67 0.0054 0.8450
4.67 0.0068 0.1464 11.83 0.0078 0.5722 18.83 0.0053 0.8503
4.83 0.0069 0.1533 12.00 0.0078 0.5800 19.00 0.0053 0.8556
5.00 0.0070 0.1603 12.17 0.0077 0.5877 19.17 0.0053 0.8609
5.17 0.0072 0.1675 12.33 0.0077 0.5954 19.33 0.0053 0.8662
5.33 0.0072 0.1747 12.50 0.0076 0.6030 19.50 0.0052 0.8714
5.50 0.0073 0.1820 12.67 0.0076 0.6106 19.67 0.0052 0.8766
5.67 0.0074 0.1894 12.83 0.0075 0.6181 19.83 0.0052 0.8818
5.83 0.0075 0.1969 13.00 0.0075 0.6256 20.00 0.0052 0.8870
6.00 0.0076 0.2045 13.17 0.0074 0.6330 20.17 0.0052 0.8922
6.17 0.0077 0.2122 13.33 0.0074 0.6404 20.33 0.0051 0.8973
6.33 0.0078 0.2200 13.50 0.0074 0.6478 20.50 0.0051 0.9024
6.50 0.0078 0.2278 13.67 0.0073 0.6551 20.67 0.0051 0.9075
Stormwater Manual Directors’ Rule 10-2021/DWW-200
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Appendix F - Hydrologic Analysis and Design

Table 5 (continued). Dimensionless Ordinates of 24-Hour Design Storm.

DIMENSIONLESS ORDINATES OF 24-HOUR DESIGN STORM
ELAPSED INCRM SUM ELAPSED INCRM SUM ELAPSED INCRM SUM
TIME (Hr) | ORDINATE | ORDINATE §J TIME (Hr) | ORDINATE | ORDINATE | TIME (Hr) | ORDINATE | ORDINATE
6.67 0.0079 0.2357 13.83 0.0073 0.6624 20.83 0.0050 0.9125
6.83 0.0079 0.2436 14.00 0.0073 0.6697 21.00 0.0050 0.9175
7.00 0.0080 0.2516
21.17 0.0050 0.9225
21.33 0.0050 0.9275
21.50 0.0049 0.9324
21.67 0.0049 0.9373
21.83 0.0049 0.9422
22.00 0.0049 0.9471
2217 0.0048 0.9519
22.33 0.0048 0.9567
22.50 0.0048 0.9615
22.67 0.0047 0.9662
22.83 0.0046 0.9708
23.00 0.0045 0.9753
23.17 0.0044 0.9797
23.33 0.0043 0.9840
23.50 0.0042 0.9882
23.67 0.0041 0.9923
23.83 0.0039 0.9962
24.00 0.0038 1.0000
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Attachment 2 - Precipitation Magnitude-Frequency
Appendix F - Hydrologic Analysis and Design Estimates for SPU Rain Gauge Locations

ATTACHMENT 2 - PRECIPITATION MAGNITUDE-FREQUENCY ESTIMATES FOR
SPU RAIN GAUGE LOCATIONS

This appendix contains adapted text and excerpted tables and figures from Analysis of
Precipitation-Frequency and Storm Characteristics for the City of Seattle (MGS Engineering
Consultants, Inc. for Seattle Public Utilities, January 2013). A majority of the analysis
presented here is from rain gauge data ending in 2012. Tables 1, 3, and 4 were updated based
on a study performed in 2020.

The results of homogeneity analyses indicate that at-site mean values for precipitation do not
vary across the Seattle Metropolitan Area for durations of 3 hours and less. Accordingly, one
set of intensity-duration-frequency (IDF) curves can be developed that are applicable to the
Seattle Metropolitan Area. Table 1 and Figures 1 and 2 provide precipitation intensities and
IDF curves representative of the Seattle Metropolitan Area for durations from 5 to

180 minutes.

Stormwater Manual Directors’ Rule 10-2021/DWW-200
July 2021 1




Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations Appendix F - Hydrologic Analysis and Design
Table 1. Intensity-Duration-Frequency Values for Durations from 5 Minutes Through
180 Minutes for Selected Recurrence Intervals for the Seattle Metropolitan Area.

PRECIPITATION INTENSITIES (in/hr)
DURATION|DURATION RECURRENCE INTERVAL (years)
(minutes) | (hours) |6-Month| 2-Yr 5-Yr 10-Yr 20-Yr 25-Yr 50-Yr | 100-Yr
5 0.0833 1.02 1.31 1.62 2.06 2.39 2.79 2.92 3.35
6 0.1000 0.97 1.23 1.52 1.93 2.23 2.60 2.72 3.10
8 0.1333 0.86 1.08 1.33 1.67 1.94 2.25 2.35 2.68
10 0.1667 0.76 0.96 1.17 1.48 1.70 1.98 2.07 2.36
12 0.2000 0.69 0.86 1.05 1.32 1.53 1.77 1.85 2.1
15 0.2500 0.60 0.75 0.92 1.15 1.33 1.54 1.61 1.83
20 0.3333 0.51 0.63 0.77 0.96 1.11 1.28 1.34 1.53
25 0.4167 0.45 0.56 0.67 0.84 0.96 1.11 1.16 1.32
30 0.5000 0.41 0.50 0.60 0.75 0.86 1.00 1.04 1.18
35 0.5833 0.37 0.46 0.55 0.69 0.79 0.91 0.95 1.07
40 0.6667 0.35 0.43 0.51 0.64 0.73 0.84 0.87 0.99
45 0.7500 0.33 0.40 0.48 0.60 0.68 0.78 0.82 0.92
50 0.8333 0.31 0.38 0.46 0.56 0.64 0.74 0.77 0.87
55 0.9167 0.30 0.36 0.43 0.53 0.61 0.70 0.73 0.82
60 1.0000 0.29 0.35 0.42 0.51 0.58 0.66 0.69 0.78
65 1.0833 0.28 0.34 0.40 0.49 0.56 0.63 0.66 0.74
70 1.1667 0.27 0.32 0.38 0.47 0.53 0.61 0.63 0.71
80 1.3333 0.25 0.30 0.36 0.44 0.50 0.57 0.59 0.66
90 1.5000 0.24 0.29 0.34 0.41 0.47 0.53 0.55 0.62
100 1.6667 0.23 0.27 0.32 0.39 0.44 0.50 0.52 0.58
120 2.0000 0.21 0.25 0.30 0.36 0.40 0.46 0.47 0.53
140 2.3333 0.20 0.24 0.28 0.33 0.37 0.42 0.44 0.49
160 2.6667 0.19 0.22 0.26 0.31 0.35 0.39 0.41 0.45
180 3.0000 0.18 0.21 0.25 0.29 0.33 0.37 0.38 0.42
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Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations

Table 2. Two-Hour Precipitation Magnitude-Frequency Values for Selected
Recurrence Intervals for the Seattle Metropolitan Area.
Recurrence Interval 2-Hour Total (inches)
6-month 0.40
2-yr 0.58
5-yr 0.70
10-yr 0.78
20-yr 0.88
25-yr 0.92
50-yr 1.04
100-yr 1.14
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Appendix F - Hydrologic Analysis and Design
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Attachment 2 - Precipitation Magnitude-Frequency
Appendix F - Hydrologic Analysis and Design Estimates for SPU Rain Gauge Locations

The following tables and figures contain estimates of precipitation-frequency values for
durations of 6 hours, 12 hours, 24 hours, 48 hours, and 7 days for locations of SPU
precipitation gauges (Table 2) in both tabular format and as magnitude-frequency curves.
These precipitation values are based on estimates of the at-site mean values for the location
of SPU gauges (Table 3) based on the spatial analysis of precipitation (gridded datasets) and
the applicable regional growth curves obtained from the regional frequency analyses.
Corrections have been applied to provide equivalent partial duration series estimates for
frequently occurring events (5 times/year, 2 times/year, once/year, 2-year, and 5-year
recurrence intervals).

Stormwater Manual Directors’ Rule 10-2021/DWW-200
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Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations Appendix F - Hydrologic Analysis and Design
Table 3. Listing of City of Seattle (SPU) Precipitation Gauges.
Year Year Gauge
Station ID Station Name Latitude | Longitude Start End Type
RGO1 Haller Lake Shop 47.7211 122.3431 1965 2020 B
RG02 Mathews Beach Pump Stn 47.6950 122.2731 1969 2020 TB
RGO03 UW Hydraulics Lab 47.6481 122.3081 1965 2020 TB
RG04 Maple Leaf Reservoir 47.6900 122.3119 1965 2020 B
RG05 Fauntleroy Ferry Dock 47.5231 122.3919 1968 2020 TB
RGO7 Whitman Middle School 47.6961 122.3769 1965 2020 B
RG08 Ballard Locks 47.6650 122.3969 1965 2020 TB
RG09 Woodland Park Zoo 47.6681 122.3539 1965 2020 B
RG10 Rainier Ave Elementary 47.5000 122.2600 1968 2010 B
RG11 Metro-KC Denny 476169 | 122.3550 1970 2020 TB
Regulating
RG12 Catherine Blaine Jr 47.6419 122.3969 1965 2020 B
RG14 West Seattle High School 47.5781 122.3819 1965 2020 TB
RG15 Metro-KC Diagonal Pump 47.5619 122.3400 1965 2020 B
RG16 Metro-KC E Marginal Way 47.5350 122.3139 1970 2020 TB
RG17 West Seattle Engr Shop 47.5211 122.3450 1965 2020 TB
RG18 Hillman Engr Shop 47.5481 122.2750 1965 2020 B
RG20 TT Minor Elementary 47.6119 122.3069 1975 2011 TB
RG25 Garfield Community Center 47.6076 -122.3020 2010 2020 B
RG30 Rainier Beach Public 47.5214 -122.2700 2011 2020 B
Library
RG32 Beacon Telemetry Shack 47.5698 -122.3080 2016 2020 B
RG33 Fire Station #38 47.6688 -122.2840 2016 2020 TB
RG34 Fire Station #39 47.7213 -122.2970 2016 2020 TB
RG35 Capitol Hill Library 47.6229 -122.3220 2016 2020 B
RG36 High Point Library 47.5480 -122.3760 2016 2020 TB
45-7473 Seattle Tacoma Airport 47.4500 122.3000 1940 2020 HR

TB — Tipping Bucket
HR — NOAA Hourly Gauge
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Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations

Table 4. Listing of Best Estimate At-site Mean Values for City of Seattle (SPU)
Precipitation Gauges.
Best Estimate At-Site Mean Values (inches)

Station ID Station Name 6 Hr 12 Hr 24 Hr 48 Hr | 72Hr | 7 Day
RGO01 Haller Lake Shop 1.020 1.495 2.000 2.465 2.985 4.290
RG02 Mathews Beach Pump Stn 1.030 1.525 2.105 2.595 3.085 4.470
RGO03 UW Hydraulics Lab 1.055 1.535 2.075 2.570 3.060 4.330
RG04 Maple Leaf Reservoir 1.035 1.520 2.065 2.585 3.105 4.435
RG05 Fauntleroy Ferry Dock 1.070 1.560 2.115 2.675 3.105 4.260
RGO07 Whitman Middle School 1.050 1.5635 2.050 2.535 3.095 4.510
RGO08 Ballard Locks 1.055 1.545 2.065 2.545 3.045 4.335
RG09 Woodland Park Zoo 1.020 1.480 1.980 2.465 2.935 4.190
RG10 Rainier Ave Elementary 1.100 1.595 2.250 2.825 3.345 4.630
RG11 Metro-KC Denny Regulating 1.025 1.500 2.020 2.520 2.955 4.100
RG12 Catherine Blaine Jr 1.045 1.530 2.045 2.550 3.080 4.435
RG14 West Seattle High School 1.065 1.570 2110 2.665 3.205 4.495
RG15 Metro-KC Diagonal Pump 1.055 1.5635 2.095 2.655 3.135 4.335
RG16 Metro-KC E Marginal Way 1.065 1.545 2.160 2.700 3.205 4.440
RG17 West Seattle Engr Shop 1.100 1.590 2.210 2.785 3.325 4.665
RG18 Hillman Engr Shop 1.080 1.560 2.165 2.735 3.235 4.510
RG20 TT Minor Elementary 1.080 1.595 2.150 2.720 3.170 4.440
RG25 Garfield Community Center 1.080 1.565 2.150 2.720 3.170 4.440
RG30 Rainier Beach Public Library 1.100 1.595 2.250 2.825 3.345 4.630
RG32 Beacon Telemetry Shack 1.070 1.555 2.150 2.700 3.195 4.465
RG33 Fire Station #38 1.045 1.525 2.090 2.600 3.100 4.430
RG34 Fire Station #39 1.025 1.510 2.045 2.525 3.030 4.390
RG35 Capitol Hill Library 1.055 1.540 2.100 2.625 3.125 4.415
RG36 High Point Library 1.070 1.560 2.120 2.670 3.165 4.400
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Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations Appendix F - Hydrologic Analysis and Design
Table 5. Precipitation-Magnitude-Frequency Estimates for of SPU Gauge 01.
Precipitation (in)
. Recurrence Interval (years
Duration (v )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.75 0.89 1.03 1.23 1.37 1.58 1.74 1.91 2.31
12 1.05 1.26 1.48 1.78 1.99 2.32 2.56 2.81 3.40
24 1.39 1.70 2.01 2.44 2.75 3.22 3.58 3.94 4.83
48 1.67 2.05 2.45 2.98 3.37 3.96 4.41 4.86 5.97
72 2.05 2.50 2.95 3.56 3.99 4.63 5.11 5.59 6.72
168 2.92 3.55 4.18 4.98 5.53 6.32 6.89 7.44 8.67
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Figure 3. Precipitation-Magnitude-Frequency Estimates for of SPU Gauge 01.
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Attachment 2 - Precipitation Magnitude-Frequency
Estimates for SPU Rain Gauge Locations

Table 6. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 02.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.77 0.91 1.06 1.26 1.40 1.62 1.78 1.95 2.36
12 1.08 1.30 1.53 1.83 2.05 2.38 2.64 2.89 3.50
24 1.44 1.75 2.07 2.51 2.83 3.31 3.68 4.06 4.97
48 1.73 212 2.53 3.08 3.49 4.09 4.56 5.03 6.18
72 213 2.59 3.06 3.69 4.13 4.80 5.30 5.79 6.97
168 3.03 3.69 4.34 5.17 5.75 6.57 7.16 7.74 9.01
8.00
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Figure 4. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 02.
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Table 7. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 03.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.77 0.91 1.06 1.26 1.41 1.62 1.79 1.96 2.37
12 1.09 1.31 1.53 1.84 2.06 2.39 2.65 2.90 3.52
24 1.44 1.75 2.08 2.52 2.84 3.33 3.70 4.08 4.99
48 1.74 2.14 2.55 3.10 3.51 4.12 4.59 5.06 6.22
72 2.14 2.60 3.08 3.71 4.16 4.83 5.33 5.83 7.01
168 3.05 3.71 4.37 5.21 5.79 6.61 7.21 7.78 9.07
8.00
1 SPU Gage 03 B
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Figure 5. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 03.
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Appendix F - Hydrologic Analysis and Design Estimates for SPU Rain Gauge Locations

Table 8. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 04.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.77 0.91 1.06 1.26 1.40 1.62 1.78 1.95 2.36
12 1.08 1.30 1.53 1.83 2.05 2.38 2.64 2.89 3.50
24 1.44 1.75 2.07 2.51 2.83 3.31 3.68 4.06 4.97
48 1.73 212 2.53 3.08 3.49 4.09 4.56 5.03 6.18
72 213 2.59 3.06 3.69 4.13 4.80 5.30 5.79 6.97
168 3.03 3.69 4.34 5.17 5.75 6.57 7.16 7.74 9.01
8.00
1 SPU Gage 04
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4 //
.E 6.40 ] Day
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Figure 6. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 04.
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Table 9. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 05.
Precipitation (in)
. Recurrence Interval (years
Duration (v )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.80 0.94 1.09 1.30 1.45 1.67 1.85 2.02 2.44
12 1.13 1.36 1.59 1.91 214 2.48 2.75 3.01 3.65
24 1.50 1.82 2.16 2.62 2.95 3.45 3.84 4.23 5.18
48 1.82 2.23 2.66 3.24 3.66 4.30 4.79 5.29 6.50
72 2.24 2.72 3.22 3.88 4.35 5.05 5.58 6.10 7.33
168 3.20 3.90 4.59 5.47 6.08 6.94 7.57 8.17 9.52
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Figure 7. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 05.
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Table 10. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 07.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.77 0.91 1.06 1.26 1.40 1.62 1.78 1.95 2.36
12 1.08 1.30 1.53 1.83 2.05 2.38 2.64 2.89 3.50
24 1.44 1.75 2.07 2.51 2.83 3.31 3.68 4.06 4.97
48 1.73 212 2.53 3.08 3.49 4.09 4.56 5.03 6.18
72 213 2.59 3.06 3.69 4.13 4.80 5.30 5.79 6.97
168 3.03 3.69 4.34 5.17 5.75 6.57 7.16 7.74 9.01
8.00
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Figure 8. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 07.
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Table 11. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 08.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.78 0.92 1.07 1.27 1.41 1.63 1.80 1.97 2.38
12 1.09 1.31 1.54 1.85 2.07 2.41 2.66 2.92 3.53
24 1.45 1.76 2.09 2.53 2.86 3.34 3.72 4.10 5.01
48 1.75 2.15 2.56 3.12 3.53 4.14 4.61 5.09 6.25
72 2.15 2.62 3.09 3.73 4.18 4.85 5.36 5.86 7.05
168 3.07 3.74 4.40 5.24 5.82 6.65 7.25 7.83 9.12
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Figure 9. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 08.
Directors’ Rule 10-2021/DWW-200 Stormwater Manual

14 July 2021



Appendix F - Hydrologic Analysis and Design

Attachment 2 - Precipitation Magnitude-Frequency

Estimates for SPU Rain Gauge Locations

Table 12. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 09.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.77 0.91 1.06 1.26 1.41 1.62 1.79 1.96 2.37
12 1.09 1.31 1.53 1.84 2.06 2.39 2.65 2.90 3.52
24 1.44 1.75 2.08 2.52 2.84 3.33 3.70 4.08 4.99
48 1.74 2.14 2.55 3.10 3.51 4.12 4.59 5.06 6.22
72 2.14 2.60 3.08 3.71 4.16 4.83 5.33 5.83 7.01
168 3.05 3.71 4.37 5.21 5.79 6.61 7.21 7.78 9.07
8.00
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Table 13. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 10.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.81 0.96 1.12 1.33 1.48 1.71 1.89 2.07 2.50
12 1.16 1.39 1.63 1.96 2.20 2.55 2.82 3.09 3.74
24 1.54 1.87 2.22 2.69 3.04 3.55 3.95 4.36 5.33
48 1.88 2.30 2.75 3.35 3.78 4.44 4.95 5.46 6.71
72 2.31 2.81 3.33 4.01 4.50 5.22 5.76 6.30 7.58
168 3.32 4.04 4.75 5.66 6.29 7.19 7.84 8.46 9.86
8.00
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Figure 11. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 10.
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Attachment 2 - Precipitation Magnitude-Frequency
Estimates for SPU Rain Gauge Locations

Table 14. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 11.
Precipitation (in)
. Recurrence Interval (years
Duration (v )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.78 0.92 1.07 1.27 1.42 1.64 1.80 1.98 2.39
12 1.10 1.32 1.55 1.86 2.08 242 2.67 2.93 3.55
24 1.46 1.77 2.10 2.55 2.87 3.36 3.73 4.12 5.04
48 1.76 2.16 2.57 3.14 3.55 4.16 4.64 5.12 6.29
72 2.16 2.63 3.1 3.75 4.21 4.88 5.39 5.90 7.09
168 3.09 3.76 4.42 5.27 5.86 6.70 7.30 7.88 9.18
8.00
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Table 15. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 12.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.78 0.92 1.07 1.27 1.41 1.63 1.80 1.97 2.38
12 1.09 1.31 1.54 1.85 2.07 2.41 2.66 2.92 3.53
24 1.45 1.76 2.09 2.53 2.86 3.34 3.72 4.10 5.01
48 1.75 2.15 2.56 3.12 3.53 4.14 4.61 5.09 6.25
72 2.15 2.62 3.09 3.73 4.18 4.85 5.36 5.86 7.05
168 3.07 3.74 4.40 5.24 5.82 6.65 7.25 7.83 9.12
8.00 »E
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Figure 13. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 12.
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Attachment 2 - Precipitation Magnitude-Frequency
Estimates for SPU Rain Gauge Locations

Table 16. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 14.
Precipitation (in)
. Recurrence Interval (years
Duration (v )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.79 0.93 1.09 1.29 1.44 1.66 1.83 2.01 243
12 1.12 1.34 1.58 1.89 212 2.46 2.72 2.99 3.61
24 1.49 1.81 2.14 2.60 2.93 3.43 3.81 4.20 5.14
48 1.80 2.21 2.63 3.21 3.62 4.26 4.74 5.23 6.43
72 2.21 2.69 3.18 3.84 4.30 4.99 5.51 6.03 7.25
168 3.17 3.85 4.53 5.40 6.00 6.86 7.48 8.08 9.41
8.00 g
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Table 17. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 15.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.78 0.92 1.07 1.28 1.42 1.64 1.81 1.98 2.40
12 1.10 1.32 1.56 1.87 2.09 2.43 2.69 2.95 3.56
24 1.46 1.78 2.1 2.56 2.88 3.38 3.75 4.14 5.06
48 1.77 217 2.59 3.15 3.57 4.19 4.66 5.15 6.32
72 2.18 2.65 3.13 3.77 4.23 4.9 5.42 5.93 713
168 3.1 3.78 4.45 5.30 5.90 6.74 7.34 7.93 9.24
8.00
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Figure 15. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 15.
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Appendix F - Hydrologic Analysis and Design Estimates for SPU Rain Gauge Locations

Table 18. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 16.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.79 0.93 1.08 1.29 1.43 1.65 1.82 2.00 242
12 1.11 1.34 1.57 1.88 2.1 2.45 2.71 2.97 3.60
24 1.48 1.80 213 2.59 2.91 3.41 3.79 4.18 5.12
48 1.79 2.20 2.62 3.19 3.60 4.23 4.72 5.21 6.39
72 2.20 2.68 3.17 3.82 4.28 4.97 5.48 6.00 7.21
168 3.15 3.83 4.51 5.37 5.97 6.82 7.43 8.03 9.35
8.00
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Figure 16. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 16.
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Table 19. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 17.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.81 0.96 1.12 1.33 1.48 1.71 1.89 2.07 2.50
12 1.16 1.39 1.63 1.96 2.20 2.55 2.82 3.09 3.74
24 1.54 1.87 2.22 2.69 3.04 3.55 3.95 4.36 5.33
48 1.88 2.30 2.75 3.35 3.78 4.44 4.95 5.46 6.71
72 2.31 2.81 3.33 4.01 4.50 5.22 5.76 6.30 7.58
168 3.32 4.04 4.75 5.66 6.29 7.19 7.84 8.46 9.86
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Figure 17. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 17.
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Attachment 2 - Precipitation Magnitude-Frequency
Estimates for SPU Rain Gauge Locations

Table 20. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 18.
Precipitation (in)
. Recurrence Interval (years
Duration (v )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.79 0.93 1.08 1.28 1.43 1.65 1.82 1.99 2.41
12 1.11 1.33 1.56 1.87 210 2.44 2.70 2.96 3.58
24 1.47 1.79 212 2.57 2.90 3.39 3.77 4.16 5.09
48 1.78 2.18 2.60 3.17 3.59 4.21 4.69 5.18 6.36
72 2.19 2.66 3.15 3.79 4.26 4.94 5.45 5.96 717
168 3.13 3.81 4.48 5.34 5.93 6.78 7.39 7.98 9.29
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Table 21. Precipitation-Magnitude-Frequency Estimates for SPU Gauge 25.

Precipitation (in)
. Recurrence Interval (years
Duration by )
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.79 0.93 1.08 1.28 1.43 1.65 1.82 1.99 2.41
12 1.11 1.33 1.56 1.87 210 2.44 2.70 2.96 3.58
24 1.47 1.79 212 2.57 2.90 3.39 3.77 4.16 5.09
48 1.78 2.18 2.60 3.17 3.59 4.21 4.69 5.18 6.36
72 2.19 2.66 3.15 3.79 4.26 4.94 5.45 5.96 717
168 3.13 3.81 4.48 5.34 5.93 6.78 7.39 7.98 9.29
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Attachment 2 - Precipitation Magnitude-Frequency
Estimates for SPU Rain Gauge Locations

Table 22. Precipitation-Magnitude-Frequency Estimates for SeaTac.
Precipitation (in)
Duration Recurrence Interval (years)
(hr) 0.5-Yr 1-Yr 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 500-Yr
6 0.82 0.97 1.13 1.34 1.50 1.73 1.91 2.09 2.52
12 1.17 1.41 1.65 1.98 2.22 2.58 2.85 3.13 3.79
24 1.56 1.90 2.25 2.73 3.08 3.60 4.01 4.42 5.41
48 1.91 2.34 2.78 3.39 3.84 4.50 5.02 5.54 6.80
72 2.35 2.86 3.38 4.07 4.57 5.30 5.85 6.40 7.70
168 3.37 4.10 4.83 5.76 6.40 7.31 7.97 8.61 10.02
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